ABSTRACT
INTRODUCTION
Malaria is the most world severe and infectious disease infected 2.4 billion people, across over 100 countries [1] [2] [3] . Global cases are reported to about 515 million a year [4] [5] . This disease also is responsible of the human deaths about 1.5-3.0 million people per year , most of the death cases occurred in Africa and the other tropical world [7] [8] .
A compiled recent investigation have stipulated that Indonesia is home of 20 vectors of malaria associating with four species known of Plasmodium [9] . Cases of malaria in Indonesia are estimated to about 89 millions cases by 2011, one people died per a hundred of thousand cases [5] . This infectious disease has spread across the archipelago including Sumatera, Borneo, Java, Sulawesi, Maluku and Indonesian New Guinea Island. In the eastern most province of archipelago, Papua and West Papua are well known to have an important case of malaria [10] . Current report revealed that malaria is being infected seventy people per a hundred populations; most of them are women and children [5] .
In West Papua particularly, searching for a credible drug for antimalarial treatment is scarce. In addition, the most commonly drugs such as chloroquine, primaquine and sulfadoxinepyrimethamine already reported to be resistance to P. falciparum and P. vivax [9, [11] [12] , elevating the complexity of the malaria treatments [13] [14] . Related to this meticulous fact, the chloroquine is now listed to be unrecommended drug by WHO [15] [16] since its important toxicities to the woman pregnancies [17] [18] .
It's generally admitted that the most antimalarial drugs used were extracted from plant herbs and some of their derive medicaments are reportedly resistance to malaria [19] [20] [21] . In respond to the drugs already resistance, many researchers have focus to explore a wide range of the habitats including all spectrum of fresh, brackish and salt water [22] . In recent decades, marine sponge (e.g Xestospongia, Haliclona) are largely used as the potential source of the new drugs, a dozen patenting already obtained from this unique biota, many others researchers are continuing to discover of new compound from other taxa [23] [24] . In this context, Indonesia harbors more than 800 species of marine sponge [25] [26] , in other words this country represents more than 70% of the total marine sponge species in the globe [27] [28] .
As a part of the global encourage in finding solution for malaria, we are characterizing the potential components of the marine sponge for antimalarial agents. In the present work, we are initially commenced an examination of antimalarial activities based on Papuan sponge of Xestospongia sp., a taxon of marine life that has widely distribution in the country.
EXPERIMENTAL SECTION

Materials
The study was based on specimen of marine sponge Xestospongia sp., collected in Yapen Island, Papua, Indonesia (1°53'56'S-136°13'14'E). The following chemicals were used including ethyl acetate (p.a), hexane (p.a), gel silica, TLC plat, Liebermann-Burchard, Dragendorff, Bouchard and Mayer, potassium hydroxide, P. falciparum strain 3D7 developed by the Eijkman Institute for Molecular Biology and Airlangga University, Roswell Park Memorial Institute (RPMI) 1640 containing the L-glutamine, N-(2-Hydroxyethyl) piperazineethanesulfonate acid (HEPES), NaHCO 3 5%, antibiotic gentamicin sulfate injection, NaCl 0.9% and 3.5%, sorbitol 5%, serum, RBC "O", the anticoagulant Citrate Phosphate Dextrose (CPD), aqua-bides, giemsa, buffer phosphate pH 7.2, alcohol 70% and Bunsen burner.
Instrumentation
The spectrums were performed by using the following instruments: the Fourier Transform Infrared Spectroscopy (FTIR)-Shimadzu Prestige-21; 
Procedure
The obtained specimens of marine sponge were collected by scuba in about 10 m depth. Six kilograms of sponge were extracted following maceration method by using about twelve liter of hexane. Removing the solvents from samples have been performed through the evaporation method that were used rotary evaporator, afterwards the extracts have been stored at the freezer.
The fractionation method following a previous work [29] with some modification, in the current work, fractionation was carried out in vials by using a combination hexane and ethyl acetate (3:1). The purification was performed by column chromatography. Obtained eluates were separated and identified with Thin Layer Chromatography (TLC) at the wave lengths between 254 and 366 nm.
The culture of P. falciparum 3D7 strain (a chloroquine-sensitive clone) was used in the experiment, were maintained by in vitro techniques adapted by Trager and Jensen (1976) in human red blood cells (blood type O+) with 5% hematocrit in RPMI 1640 (GIBCO BRL, USA) supplemented with 22.3 mM HEPES (Sigma), Hypoxanthine and Sodium bicarbonate) plus 10% human O+ plasma.
Test were performed in duplicate of 24-well culture plates with an initial and experimental parasitemia of 1% (1 mL suspension each well). Sample was prepared at various concentrations for analysis. Test culture was then incubated in a multigas incubator at 37°C for 48 h. After incubation, thin blood films were made on glass slide, air dried are fixed in methanol and stained with Giemsa. Fifty percent inhibitory concentration (IC 50 ) was estimated with the approach of Probit Analysis.
The secondary metabolites such as the flavonoids and steroids/triterpenoids, were identified using the phytochemistry method, those method is derived and adapted from classical phytochemistry protocol [30] .
Structure of molecule was reconstructed using the ChemDraw Ultra 10.0 [31] . The structure was identified using the Dictionary of Natural Products [32] [33] and then performed by ChemDrawUltra 10.0 [31] .
RESULT AND DISCUSSION
A total of 15.8 g of extraction was obtained, using hexane solvent, has produced a rendement of 0.003%. Comparing to the same solvent were used on other works, the authors obtained a total rendement about 0.96%. Lowly rendement yielded in the present study is Our results revealed that Xestospongia sp., contained more triterpenoid than steroid, and no alkaloid was detected. Extraction and isolation for herbal products may fully be affected by the solvents were used [36] , a non polar solvent (e.g. hexane) may lead to locate the secondary metabolites such as steroid, peptide, quinone and polypropionate [37] . Moreover, a semi polar solvent may contain saponine, alkaloid salt, amino acid [37] and polyhydroxysteroide [38] .
In the present study, we obtained an IC 50 for the extraction step of the Xestospongia is 8.21x10 -13 µg/mL, these concentrate inhibition are lesser than the strain for control, W2: 3.11 µg/mL, and a strain on D6: 0.013 µg/mL. It's generally admitted that low value of IC 50 means that the concentrate has highly potential to inhibit P. falciparum [39] .
In the fractionation step, we obtained five fractions: I:0.25 g, II:1.46 g, III:1.19 g, IV:1.40 g and fraction V: 0.73 g. The inhibition assay against to the parasite of P. falciparum, we reported that the fraction IV has highly inhibit P. falciparum with a concentration 100 µg/mL (90.6%), while fraction I seems to have less inhibited (44.62%). Others fractions were unfairly impeded Plasmodium.
Analysis of quantitative measurement (IC 50 ), of these three fractions (i.e II, IV, and V) fairly displayed high inhibition against Plasmodium. The half maximal inhibitory concentration (IC 50 ) is commonly used as a measure of antagonist compound in inhibiting biological function [40] .
The confrontation of percentage inhibition versus log concentration value of each fraction ( Fig. 1) demonstrates a linear curve with the range value between 0.56 and 1.34, manifested a correlation level to about > 90. Regarding the data obtained in inhibition assay, we clearly reported that fraction IV exhibits more slightly with IC 50 (7.13 µg/mL). The smallest value of IC 50 indicates the effectiveness to inhibit a given parasite of Plasmodium [40] .
A slight value IC 50 designates also that a fraction has highly potential to be antimalarial agent. The obtained value of IC 50 in the present work was lower than the common standard used worldwide, stipulating the value < 25 µg/mL [41] .
An advanced examination through phytochemistry assay using hexane solvent revealed that fraction IV Fig 2. FTIR spectra of the fraction IV using hexane solvent, displayed evidence of the various type of vibrations We also recorded three methylenes substituents (CH 3 ) performed by the 13 C-NMR spectra, these three recognized alkanes were found at the difference peak regions that are δ 11.6; 14.31 and 14.37 ppm. We documented also the presence of a substituent alcohol at δ 60.6 ppm, a substituent carbonyl δ 171.4 ppm, and the peaks of methylene at δ 20-34 ppm [42] .
The analysis of Gas Chromatography-Mass Spectrometry (GC-MS) from fraction IV, represents 25 fragmentation patterns m/z as 41, 55, 65, 71, 77, 83, 91, 101, 107, 113, 119, 129, 135, 145, 152, 161, 171, 177, 185, 191, 199, 206, 212, 219 , and 232 (Fig. 3) . A comprehensive analysis based on trio spectras dissections, revealed that these identified substituents are the 2-(4-isobutylphenyl) propanoic acid (Fig. 4) . The plausible structure forming a typical fragment (Fig. 4) was a part from terpenoid, identified with the molecular weight of 206. The base structure of those fragments is ibuprofen with a similarity index reaching to about 99% (time retention 9.22). Those molecular mass can be traced in the fragmentation spectrum of GC-MS [31] [32] [33] 43] .
CONCLUSION
The Papuan marine sponge of Xestospongia sp., originate from Yapen Island, diagnosed to have an interesting chemicals components in response to the acute human disease such as malarial. The Yapen Island's sponge also contained of plenty of secondary metabolites including flavonoids and triterpenoids. By using the hexane solvent, we obtained unexpected results, stipulating that fraction IV can inhibit Plasmodium with a lower value of IC 50 . Another important result, we have identified a plausible structure, it proved that the molecule is partly derived from terpenoid properties. Further investigation of the various taxon of the sponge in the area, with a large range collection could be a promising effort to discover much more of the newly compounds for antimalarial.
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